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INTRODUCTION
Shallow-soilareasareheredefinedas thosewhere.up to 20 em. of soil coversthe
underlyingrocks (fig. I), and elevensuch areaswer~spldiedin theNairobi National
Park. The vegetationof theseshallow-soilareasis not much disturbedby human ac-
tivitiessuchascultivationandroad-making,andisverysensitiveto drought;it onlygrows
after.the rains, remainingdormantduring the dry monthsof the year. The present
studywasthereforestartedsoonafterthebeginningof theshortrainsin October,1967.
Elongatedareasof shallowsoilsareusuallyfoundon thesideof a valleyor theshoulder
of a profile following the contourin the position of maximumslope. In the Nairobi
NationalPark suchareasarefoundmainlyin thewesternwoodedpart whichhasmany
rivervalleys,but someoccurneartheObservationPoint andnearHippo Pool. Shallow-
soil areasareborderedby grasslandandwoodyvegetationon onesideor on bothupper
and loweredges.
SamplingProcedure
From a randomthrow within a shallow-soilarea'(Wotransectswereconsidered,
one down the slopeand the otherup the slope.Along thesetransectsthe positionof
eachsamplewasobtainedby stratifiedrandomsamplingwithin eachconsecutive10m.
length.The numberof quadratsin a transectvariedfrom threeto nine, dependingon
the lengthof thetransect.
Havingfoundthepositionof thesampleaquadrantof I X I m.wasmarked.A sample
of soilwastakenfromeachquadrantfrom adepthof about2-3 em.for pH determination
and the occurrenceof everyplant specieswas recorded.
The depthof the soil was determinedby pushinga metalrod down into the soil
until it reachedthe underlyingrock. The depthto which it sunkwasmeasured.In the
deepersoils, if the rocky basewasnot struckby the metalrod the depthwasentered
as "morethan70em."
Identificationof plantswasaidedby the useof Heriz-Smith (1962).
,
SoilAcidity
It wasfoundthatthe soil in generalis slightlyacidic-pH rangingfrom 6.4to 7.0-
with themajorityof thesiteshavingpH 6.6or 6.8.Thereis apparentlynorelationbetween
thepH andthe soil depthandthereforenonebetweenthepH andthevegetation,since
thevegetationdependson thesoil depth.
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Figure I.-Examples of theprofilesof sitesof shallowsoil asstudiednearNairobi. The horizontal
scaleis approximatebut the verticalscaleis more exactof I :20. Bedrock is shaded.Numbers
referto stratifiedrandomsamplepositions.
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Figure2.-Speciesdiagramshowingtherelationshipsberweenspeciesfoundon shallow< and
adjacentsoils.
Comparisonofsamples
'1'0findoutif thereisanysignificanceofcorrelationamongthespecies,themethod
adoptedbyAgnew(1961)wasused.Thespeciesin eachsamplearetreatedon a pre-
senceor absencebasiswhichconsistsof testingthecorrelation(positiveor negative)
ofeveryspecieswitheveryotherbymeansofChi (X2) square.In thisstudyonlypositive
correlationsweretakenintoaccount,becauseof thesmallnumberof samplesfinally
obtained.
Firstof all,thedatawerereducedby eliminatingallthosespecieswhichoccurred
lessthanfivetimes.This left42species.A tablewaspreparedshowingtheoccurrence
of eachspecieswitheveryother.Then,byusing2 X 2 contingencytables,foreachpair
a chi-squarevaluewascalculated.The probabilityvalueswerecalculatedfromFisher
& Yates(1953).
For visualexaminationandappreciationof thesecorrelationstheywerearranged
asshownin Fig. 2, whichis referredto asthe"speciesdiagram"(Agnew,1961),
It is atwo-dimensionalrepresentationfpositivecorrelations,thebestpossiblearrange-
mentbeingobtainedbytrial·anderrorandit demonstratessomeof theecologicalrela-
tionshipsbetweenspecies.
It is clearthatsometypicalplantsoftheshallow-soilareashowhighpositivecorre-
lationswith eachother,e.g.Eragrostishispida,Sporobolusdiscosporus, S. stapfianus,
Kyllinga leucocephala,K. erecta,Euphorbiarivae,Evolvulttsalsinoides,Craterostigmaspp.,
Eriochloanubica,Cassiamimusoides,andHarpachneschimperi,theseplantsareecologically
relatedandalwaysoccurtogetheron theshallow-soilarea.
Woodyshrubsandtreesshowhigherpositivecorrelationswitheachotherandso
formagroupoftheirownascanbeseenfromthediagram.Ochnaovata,Grewiasimilis,
CrotondichogamusandGnidiasubcordataresmalltreeswhicharefoundamongshrubs
likeLippia javanica, Fuerstiaafricana,Nesaeaerecta,Psiadia arabicaandgrasseslike
Eragrostisbraunii,HyparrheniacollinaandPanicummaximum.
Thesetwogroupsarenotconnectedonthediagrambyacommonlink,sotheyare
apparentlyecologicallyseparatedgroupsof plants,andin naturetheyhardly,if ever,
interminglewitheachother.
Discussion
Thefollowingis a listofplantsgenerallyfoundin theshallow-soilarea.
Anthericumgregorianum Fimbristylisspp.
Cassiamimusoides Harpachneschimperi
Coleuscaninus Ilysanthespusilla
*Craterostigmahirsutum Kyllinga erecta
*Craterostigmaspp. Kyllinga leucocephala
Cyperusspp. Oldenlandiaherbacea
Eragrostishispida *Sporobolusdiscosporus
*Eriochloanubica S.stapfianus
Euphorbiarivae Trachyandrasaltii
Evolvulusalsinoides
The floraof theshallowsoil is peculiarin thatit containsa largeproportionof
poikilohydricspecieswhoseleavesdryup but do notdiein dry monthsandbecome
greenassoonastheygetwet;theyflowersoonafterrainandagaindryattheendof
therainyseason.This propertyis aneffectiveadaptationto theenvironmentin these
areas,andthepoikilobydricspeciesprobablyevolvedin thishabitat.Theyaremarked
withanasteriskin thelist.
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The woodlandvegetationconsistsof'smalltreesfrom 5-10 m. high.The most
characteristicspeciesareCrotondiclwgontUS,(Dombeyaburgessiae,Brythrococcabqt1gensis,
Gnidia subcordata,Grewia similis,Turraea mombassana,Strychnosusambarensisand
occasionallyOleaafricana.Of theseCrotondiclwgamus,Gnidiasubcordata,Grewiasimilis
andTurraeamombassanaaretypicallyforest-:edgetr es.Thedensegroundfloraup to
about50em.highusuallyconsistsofgrasses,herbslikeJusticiawhytei,.at imesclimbers
likeRhynchosiaelegans,andotherdicotyledonousplants.Woodlandin someplacesis
closed;in othersit ismoreopen.
Thegrasslandtypeofvegetationconsistsofthefollowingspeciesamongstothers:
Aristida adoensis Pennisetumspp.
[luerstiaafricana Psiadiaarabica
Hyparrheniacollina Rhynchosiaelegans
H. filipendula Rhynchelytrumrepens
Justicia whytei Seneciodiscifolius
Leonotisnepetifolia Setariaverticillata
Lippia javanica Themedatriandra
Panicummaximum
The threetypesofvegetationoftenoccurredin onetransect,whichwasorientated
simplyto passthroughthe shallow-soilarea(fig. I), andno attemptwasmadeto
samplethe vegetationtypesseparately.The speciesdiagram(fig. 2) showsthat
therearehighpositivecorrelationsamongthespeciesoftheshallow-soilandthatthese
speciesforma "ring" whichis quiteseparatefromtheothergroupof woodyplantson
thedeepersoil.Therearenointermediateswhichlink thetwotypesandthissuggests
thattheyare ecologicallyfundamentallyseparated.
The shallowsoils studiedherewerepresumablyformedby the filling-in of
depressionsandcrevicesin barerock,muchof whichremainsin thesearea.Further
weatheringof theexposedrocksshouldaddto thevolumeof soil,andonewould
expectmoresoilto accumulateaspioneerplantspeciescolonizeandconsolidateit.
In a normalsuccession,assoildepthincreases,thepioneerspeciesaregradually
andcontinuouslyreplacedby woodyperennials,but in ourshallow-soilareasthereis
apparentlya discontinuitybetweensuccessionalstages.Theyhavedevelopeda specia-
lizedandcharacteristicflora,whosespeciesaredifferentfromthoseof thesurrounding
woodlandand/orgrassland,andwhichareapparentlyapermanentandregularfeature
of EastAfricanvegetation.As mentionedabove,shallow-soilareasusuallyoccupy
positionsontheshouldersor sidesof valleys,andapparentlyhereerosionis capableof
maintainingthesoildepthatunderabout25em.
Throughouthestudyvirtuallyno interactionwasobservedbetweenthebigger
animalsandtheshallow-soilvegetation.In oneplaceshootsof Anthericumgregorianum
andTrachyandrasaltii hadbeennippedoff asif eatenby someherbivore,probablya
bushbuck,Tragelaphuscriptus(Callas),whichwasseengrazingin thevicinity.Other
plantslikeCraterostigmaspp.,Cassiamimusoides,Evolvulusalsinoides,llysanthespusilla,
EuphorbiarivaeandOldenlandiaherbaceawerenottouchedby theanimals,becauseof
eithertheirsmallsizeor someunpalatableconstituent.For reasonsnotknown,some
dwarfgrasseslikeEragrostishispida,Eriochloanubica,Sporobolusdiscosporus,andsedges
likeFimbfristylisspp.andCyperusspp.,werenottouchedeither.Thesmallsizeof these
plantsis perhapsanadvantageto them,for herbivoresmayfindit difficultto feedon
smallplants.
In theforest,theadvantageof theseshallow-soilareascouldbethattheywould
actasfirebreaksastheywouldbedevoidof combustiblematterevenin thedryseasons
whenthecarpetof driedplantsis toothinforfiretopassthrough.
SUMMARY
A studyof shallowsoilsroundNairobishowsthatthevegetationof theseareasis
notsimplythefirststageina successionalseries,asonewouldexpect,buta'separate,
specializedvegetationtype discontinuous·with neighbouringandsuccessionalcom-
munities.The vegetationof theseareasis deScribedandits biologicalsignificance
discussedbriefly.
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